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54) [Title of the invention] 

Metal halide lamp device with an air blowing mechanism. 

57) [Summary] 

[Aim] 

A metal halide lamp device that has been equipped with an air blowing 
mechanism with a long life span wherein the devitrification speed has been 
suppressed, without causing the colour characteristics to deteriorate, is 
offered, 

[Structure] 

By painting reflecting and heat insulating film 3 in one of the sealing 
moieties of light emitting tube 1 that has been equipped with main electrode 2 
in both ends, in such a way that main electrode 2 is surrounded, and installing 
base 4 wherein air blowing nozzle 5 has been established as one body, in the 
other opposite sealing moiety in such a way that air blowing nozzle 5 blows 
towards the upper moiety of the light emitting tube, and establishing heat 
insulating material 6 in the surface of the upper moiety of the sealing moiety 
at the side of arrangement of the air blowing nozzle, a metal halide lamp device 
for horizontal lighting is constituted. 

[What is claimed] 

[Claim 1] 

A metal halide lamp device that has been equipped with an air blowing 
mechanism, with the characteristic that 

in a metal halide lamp device wherein the situation has been arranged that a 
light emitting tube wherein no outer tube wherein a halogenide that contains at 
least a rare earth metal, has been established, lights, being arranged 
horizontally, 

an air blowing nozzle for cooling in order to carry out air blowing to the 
surface of the upper moiety of the light emitting tube, has been established on 
the sealing moiety of the above mentioned light emitting tube, and 

that a heat insulating film has been performed in the surface of the upper 
moiety of the sealing moiety of the light emitting tube at the side of 
arrangement of the said air blowing nozzle. 

[Detailed description of the invention] 

0001 

[Field of use for the industry] 

This invention pertains to a metal halide lamp device, and especially to a 
metal halide lamp device that has been equipped with an air blowing mechanism, 
that is used with only a light emitting tube, without establishing an outer 
tube, and that is used as a relatively small light source for video etc. 



0002 



[Existing technology] 

By characteristic features such as their colour rendering being good and 
their efficiency of light emission being high, hitherto short arc metal halide 
lamps that are used with only a light emitting tube, without establishment of an 
outer tube, are used and penetrating the market as a light source for video 
appliances wherein an optical system is used, for instance overhead projectors, 
liquid crystal projectors of the overhead type, or liquid crystal projection 
television, and also projectors etc. 

0003 

In this way, the situation has been arranged that small metal halide lamps 
for video that are used only with a light emitting tube, without establishment 
of an outer tube, obtain good colour properties, arranging the situation that 
rare earth metal halogenides are used, that they are brought at a large capacity 
lamp (electric) power as compared with the interior volume of the light emitting 
tube, and that the vapour pressure of the sealed additives in the light emitting 
tube get about the same value as that of a metal halide lamp wherein an outer 
tube has been established. 

0004 

[Problems that should be solved by the invention] 

Because the lamp power per unit of volume inside the light emitting tube is 
large, however, the sealed rare earth metal halogenide reacts with the quartz 
that constitutes the receptacle of the light emitting tube, and at high 
temperatures, the phenomenon of devitrification occurs in an early stage. 
Because, in the case that the light emitting tube is placed horizontally and 
lighted, the upper moiety of the light emitting tube becomes a moiety with a 
high temperature, devitrification in this moiety is remarkable, and when it has 
irradiated a screen as a light source for video, a problem was that also the 
colour on the screen changes, and that the deterioration of the intensity of 
illumination is remarkable. 

0005 

In order to solve this point, in the past devices wherein an air blowing 
mechanism to cool the surface of the upper moiety of the light emitting tube had 
been established, and the situation had been arranged that devitrif cation is 
suppressed, and the decline of maintenance of the intensity of illumination is 
reduced, have been proposed. 

0006 

When, however, in this way, the situation is arranged that cooling of the 
surface of the upper moiety of the light emitting tube by air blowing is carried 
out by establishing an air blowing mechanism, the devitrification of the light 
emitting tube is suppressed, and also the decline of the rate of maintenance of 
the intensity of illumination is suppressed, but the air blowing by this air 
blowing mechanism reduces the temperature, not only the moiety with the highest 
temperature, but also in the coldest moiety, and a coldest moiety is formed in 
another moiety. Therefore a problem was that the vapour pressure declines and 
that from the early beginning of the lighting, colour properties deteriorate. 

0007 

This invention has been performed in order to solve the above mentioned 
problems in an existing metal halide lamp device that has been equipped with an 
air blowing mechanism, and its aim is to offer a metal halide lamp with a long 
life span without deterioration of the colour properties, wherein the speed of 
devitrification has been suppressed. 



0008 

[Means to solve the problems and action] 

In order to solve the above mentioned problems, this invention is a device 
that has been equipped with an air blowing mechanism, with the characteristic 
that in a metal halide lamp device wherein the situation has been arranged that 
a light emitting tube wherein no outer tube wherein a halogenide that contains 
at least a rare earth metal, has been established, an air blowing nozzle for 
cooling in order to carry out air blowing to the surface of the upper moiety of 
the light emitting tube, has been established on the sealing moiety of the above 
mentioned light emitting tube, and that a heat insulating film has been 
performed in the surface of the upper moiety of the sealing moiety of the light 
emitting tube at the side of arrangement if the said air blowing nozzle. 

0009 

When in metal halide lamps that have been constructed in this way, air 
blowing from the air blowing nozzle is carried out, it is prevented that a 
coldest moiety is formed in the base of the sealing moiety, or that the coldest 
moiety of the lower moiety of the light emitting tube is cooled, even if a part 
of the air that is blown from the nozzle hits the sealing moiety, because the' 
sealing moiety is heat insulated by the heat insulating film that has been 
established in its surface, and consequently, the speed of devitrification can 
be suppressed, without causing a deterioration of the colour properties. 

0010 

[Example of execution] 

Below, an example of execution is explained. Figure 1 is a perspective view 
of an example of execution of the metal halide lamp device of this invention 
with a partial excision. In the figure, 1 is a light emitting tube, made of 
quartz, that has been equipped with main electrodes 2 and 2 that are supported 
in the sealing moieties at both ends, and the interior volume thereof is ca. 0.4 
cc, the largest exterior diameter is ^ 11 mm, the largest interior diameter is ^ 
8.8 mm, and the arc length is established at 5,0 mm, and ca. 1 mg of a mixture 
of dysprosium iodide, neodymium iodide, caesium iodide with a weight ratio of 
4:2:3, and argon and mercury as the starting gas, are sealed in. Now, in one of 
the sealing moieties, reflecting and heat insulating film 3 of a white oxide is 
painted in such a way that it surrounds main electrode 2 that has been 
established at this side. Moreover, in the opposite sealing moiety, base 4 that 
has been established as one body with air blowing nozzle 5 in a side moiety, is 
installed in such a way that air blowing to the surface of the upper moiety of 
the light emitting tube is carried out by air blowing nozzle 5. Moreover, in the 
surface of the upper moiety of the sealing moiety that borders on the side of 
establishment of air blowing nozzle 5, heat insulating material 6 is 
established, for instance by painting a powder that consists of an alumina- 
silica mixture (mixing ratio 1:1) with a thickness of ca. 0.2 mm. By the fact 
that then to the thus constructed light emitting tube 1, its base 4 is glued 
with the use of a ceramic, reflecting mirror 7 with a parabolic surface, with an 
infrared transmissive cold mirror, is installed in such a way that it surrounds 
light emitting tube 1, and to one end of base 4, lead wire 8 for supply of 
electric power is connected, and to the base moiety of air blowing nozzle 5, 
nozzle duct 9 for supply of cold air, that consists of silicone rubber, is 
connected. 

0011 

The metal halide lamp device that has been constructed in this way is placed 
horizontally and lighted by a rectangular wave electronic stabiliser, with the 
electric power of a 150 W lamp as the rating. From nozzle duct 9 that has been 
connected with air blowing nozzle 5, 1 liter of cold air per 1 minute is 



supplied, and from air blowing nozzle 5, it is blow to the upper moiety of the 

light emitting tube. Hereby, the temperature of 925° C of the upper moiety of 
the light emitting tube at the time without air blowing, is reduced to 880° C. 
On the other hand, the temperature of the lower moiety, 820° C at the time 
without blowing, becomes 818° C, and does almost not change, and also in the 
colour properties, the x, y colour co-ordinates (0.290, 0.330) at the time 
without blowing, do almost not change, in the order of changing to (0.288, 
0.327), Consequently, it is possible to suppress the speed of devitrification of 
the upper moiety of a light emitting tube without causing the colour properties 
to change. 

0012 

When, for comparison with the above mentioned example of execution of this 
invention, air blowing from the nozzle was carried out in the same way, with the 
use of a device wherein no heat insulating material had been established in the 
sealing moiety, and the change of the colour properties was determined, it was 
observed that the x, y colour co-ordinates changed remarkably by the fact that 
air blowing is executed, to (0.265, 0.305), and that also the Ra changes from 88 
to 70, and it was conformed that the result of the action of the heat insulating 
material that had been established on the surface of the upper moiety of the 
sealing moiety in this invention is remarkable. 

0013 

Now, the heat insulating material that is established in the surface of the 
upper moiety of the sealing moiety is not limited to the one of the above 
mentioned example of execution, and the same effect was also obtained when it 
was formed with the use of a slurry with quartz wool and zirconium oxide as the 
main materials and colloidal silica etc. as the binding agent. 

0014 

[Results of the invention] 

Because by this invention, as has been explained above, based on the above 
mentioned example of execution, a heat insulating material is established in the 
surface of the upper moiety of the sealing moiety at the side of establishment 
of the nozzle, it is possible to obtain a metal halide lamp device that has been 
equipped with an air blower, wherein the colour properties were maintained, the 
devitrification speed was suppressed, and the rate of maintenance of the screen 
illumination intensity was improved. 

[Brief explanation of the figure] 

[Figure 1] 

is a perspective view that shows a partially excised example of execution of 
the metal halide lamp device of this invention. 

[Explanation of the symbols] 

1 light emitting tube 

2 main electrode 

3 reflecting and heat insulating film 

4 base 

5 air blowing nozzle 

6 heat insulating material 

7 reflecting mirror 

8 lead wire 

9 nozzle duct 
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mmic, ^2jj5tl*aE§5 6t. X>F7U-h3 2©E?4?t«^3 4f,iJ;^^8fftii^l^tc 

?aoTm^s*f£tt3ife tfc^. 'J y^mmz 2iijc[q]*^oT»sit5ct ?> j: ^ kisl 

ri^?.o ^iiii*a8S54^S2 itftagg 5 e x :^ K^b - h 3 2 tctev^r 

[ 0 0 2 9 ] 

cn^. I 'Ai^mm 5 4 a, n /i^ ^ n § J; 3 . ~> 'J > ^"iis 2 2 « -r ^ ^"^^ 1 ;^ 

/N-gPtf9 4. '>U>3^"^a-79 2 tfl5fi)t$tlSSljiSSl 0 O^^LT^l -y ^) y ^ 

iL-79 2(CJgfi!t?n5B2aSSl 0 4%^LT^2i/'J>^"Sl 0 2tClltTV^5. 
[ 0 0 3 0 ] 

^^n. tu IE ig 15 v/-v7F38^-{*6*lt|Hlfe-rS^^'Jy^^7n<y^^60*^ IS tt?.n. tu 

la U > ^' 7 a -y ^ 6 0 « [p] t )ft o T PiT ^ ft fi ii -r S J: 9 tc 12 g * n /c ?L gP 
4 4 i: . iiij- je If'l <Uy ^ 7 h 3 8 CD M ^ l§ ¥ It aS tl > iiu lE -> U > ^' 7 □ -y ^ 6 0 
?L gP 4 4 t /a o T iJ) -r 5 1 ^ £D t° > 7 1^ X h > 6 4 ^ . mU '> V y ^' 7 a -y ^ 6 0 
ttSxyF7U-F32iHc}efi!t^ns tuE?Lg|54 4i:®fflt?.Erft?L66tJg:fj-r5o 
[ 0 0 3 1 ] 50 
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ic . ffi gp i ic . tu f 2 - \a] fy^ -o X iH^t^ m A. tc B^^ 7 0 ff^ it ? n ^ , C C3 H 

7 0 i: i/ U > ^" 7 D 'V ^ 6 0 (D ?L SM 4 t 119 tCtJ ^ 7" U > 7 2ti''ft^in. IKI riS X 

In] ) I.: IP] *^ o T E ^ n /: iUc ^ o =5: 'J > ^" 7 D -v '^^ 6 0 OHL 315 4 4 > 

yii°Xb>6 4(DIHlg|5 7 0 tlCJ:oTP^S^nfc^7 4*^}gfiSt^n. 1515^7 4*^ffittK 

[ 0 0 3 2 ] 

tk. ?5A-i4ffi?ISl 4li. Sa5L76*:f>LT|5|i|gi/-v7h38fcl^Jg«l<:^ttP. 

4^>7#TY30C0X>F7U-h32iJKffM$nfcWiSlltS^)iRtta5S^^*ig|582tC^^ 

fc gi3 X h ^■^ 8 3 *^ }g fi!t $ n T 1/^ 5 o 
[ 0 0 3 3 ] 

i) c i: (c J; D > Bu It! ffi iJ Sr^ 8 0 © M f4 ^ S ^ ?l ^ § a 1 61 E t- i) C i: -J- 1 § c ^ 

ofcii). >'';>^jisji2 2(Dai:':^jefi-r5ci:*^T-t5o 

[ 0 0 3 4 ] 20 

8 0 (DX y F 7 b - h 3 2 iJ t tt. (D ^T^lf X h > 6 4 O^ffigp 6 8 

ff^-r5^tti8 4^#t§ffi^aP8 6*^-ff^fiic2nti^Sc 

[ 0 0 3 5 ] 

8 8*<ji*'iifilj7 8?:^LT|HlE!lgffiii:iStj-?)nTl^5o CClj^U/^-S S^Rff'T^O/fDii: 

/£ It (Hi a ^ -li 5 c i: J; f? . bu 15 i 1 b - 8 8 (D 0 i) ffl T ftg © s 0 (D H. 14 ft « 

1 5Ji T ^ c ^ T t o t ^ t" . Hu !5 IIS Di 8 0 S an S u - 8 8 ti . E « Si 

[ 0 0 3 6 ] 

Sfc, ^-->>y 3 6 icli. 11 U/-^- 8 8f^P,m^fSmMfSL. BiifeigU/^- 8 8 30 

[Hi K i) ^ M $0 "T ^ X h 7 g|5 8 9 tmi'f ^nXl^ ^ o C CO 7, h >y g[3 8 9 -^r - 
-> > ^" 3 6 (D fill 1^ t BS ¥ It IS It c, n * ft SM 9 a t . fu IS * ft 8 9 a W L T ffi 
ittcl^^*n?.Xh-y/Nl^>8 9bi:A>P.*5„ i:£DXF7/^tf>8 9bti, ilU/N 
-8 8 (D 7 - A 8 8 a IC t T >rt [P] -r § J: a IS It 6 n T 5 . 
[ 0 0 3 7 ] 

t^^5-^. Y-'yyif^ 6 (D^Hi^izM^f htitcm^'S^fi 8 o M ii t l^Jc il! ffl 7 8 

%/rLTl|gU/^-8 8A"i-ftWt<:[p]i]L. tiiieiSb/^-8 8C07-AgI5 8 8 aA'iT.F 
7 > 8 9 b l<: § S T I. il J; 0 Ry §e 1i ®] i^P W 8 0 O <i ®] i)] f'P A'^ IliiJ ? n 5 o . 
XF7^'?H>8 9 h (Dmmi]\^{Cif!^-o fz^ikiiLmii. lXh7/'?h°>'8 9 b^SStSC 
ttCicOiil-rSCtA^T'^So 40 
[ 0 0 3 8 ] 

m 2 iCTT^i X 0 K ^ fi i) 8 0 IC tt I) 8 6 ^ ^ -1 8 4 t . f^y 

[ 0 0 3 9 ] 

y V y^mm2 2 li. ^ uc^^ns J: 3 tc, 4<>yffligSig|3 1 2 Rtf 1 6 

©±lfPK-ftWiciStt c U 2 2 ^iiiD -y V y "J- :i ~ '/ 9 2 t . 

tuE-> U - 7 9 2 (DSgP^^nf'nP^ ST^ S 1 S ^ 2 ;^ /^-gPtt 9 4 . 9 6 

t . HU ,£ ^ U > ^" a - 7 9 2 g ? n . W a IB] o T t fu T -5 t° X h > 1 St. 
m\^7.hy 1 8J&^lcbT[SlW±tliig^nS^lRtf^2l^XF>n7h'20a. 20 50 
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[ 0 0 4 0 ] 

Btiti V y ^ 3. - f 9 z \H (D \£ X V y 1 sco-fQ^tcomicm \ t^v y^"^9 h 
ti^Bf^tnn^^. S/i. ^i;b/^-gpW9 4tc(i:, y -f I Q <D x. y Y y ly - V 3 

2KffM?ns^ii5itftass54i:^^t5fitt^iisgi ooA^ff$/5it$n, tuia^i 

[ 0 0 4 1 ] 

- 7^ ^ ^ 2 * A - g|5 ^ 9 6 . U > ^> a - 7 9 2 tC It X h > 1 8 (0 ffi iS iJ 

iSB n . I'lu ,s -> u y ^j'" ^ a - :7 9 2 CD k° X h > 1 s <d ^ i& ifii t (^) ica 2 -> u :^ 

1102A^ff^fiK$nTt^§c ^LT. ^2*/^-gPM96tCli. ts>7°^1il6(DX>F 
yb-h3 2{Cfl5^$nS^. 2}5itf*jlffi56i:?itia]T5fjiK{Cjn2M?SlU4A^JBfiK^n 

> tufBm2aSSl 0 4^i^^>J>:5^f■a-7"9 2«^C|n]A^oTlllSS3^LTEaL^ m2->U 

y^^-'i? 1 0 2 LTv^-5o 

[ 0 0 4 2 ] 

•fScb^, ^iy'J>^^98ti. ^laSSl 00^/rLTJH>7°a«16©Sn^tf* 
ai^5 4i:ljlL, My/WiiM 1 6(DE?ft?EWS34(DE?ftA^^iaSSl OOStf^ljJit 

f*l^54^/rLTffi,ii&-0ftii^n§„ ^ z V y I 0 z i.mmic. ^2jis§io4 

[ 0 0 4 3 ] 

h y «y + > 1 0 6 *^ It P> n 5 « . iiij le i£ X h > + y 1 0 6 i: RiT ii^ li^ Pf^ !i li'd t 

T^ttcD'i'x7';>yi0 8A\'^tt?)nTI/^§c tr^^^s fiilBk°Xh>/^7 + >106 

& If X 7 U > ^' 1 (J 8 ^ L T -> U > ^" '-^^ 9 8 S 2 U > '4<. 1 0 2 O ?i S; ft 

A^'^ n f'ni^ff ^ n T ^ c ^ l r . k° x h > i s (i . s i >- u > 9 8 s tf^ 2 -> u 

[ 0 0 4 4 ] 

S . X h > 1 8 <D BS * SMc C gij IS $ n Ac C ?L 1 1 0 ^''^ ff^ fiE ^ n . 1 k' X 
h > 1 8 (D^ 1 9 4 litCSRcD^ 1 k° X h > D 7 F 2 0 a « - ffi g|5 ti ^ ? n 

Tl^Sc ^LT. Huie^ll^XF>D-yK20a(0{t&agPli, mi*/'?-gPtt94®^l 
3^^?Ll 1 2 ^/TLTllllJI^lpltC^figftt^^^ nri^So 
[ 0 0 4 5 ] 

-7^. tfXF>18(Dffi4S[ililC^. ^(OlllSt|5*gPtCtii:?Ll 10^^LT^2tfXh 

> a -y K 2 0 b to - S ii J n . Hu ii'B ^ 2 t:° X h > n -y F 2 0 b cD ffi S i'fP , ?fi 2 A 

/^-g^M9 6«®25:i^?Li 1 4^^>LT$iiia^[p]tc'^{4g4t5:J#^nTi^5o 

[ 0 0 4 6 ] 

siRtf'^23^^?Li 1 2. 1 1 40rtgp(ctt. ^nf~nR[f^p^PiiiHLT«t(omc 

l5^\^^t'-oX . ^ \ u -y V >^ ^ y \ 16. S ±^ Pi £ 015 1 I 8a. ^ 2 o 7 F 7 + 
y \ Z Q . m^^s^UU \ 18 b. ^"XFy-;l'122«)i{Cgt$nTl.^§o $/c, il 
IBSlRl5^25^f?Ll 1 2. 1 1 4{Cfelt51tlfXF>l 8lC)£lff5gP{itCt±, ^ 
1^[H]g|5^:/rLT7 7i/i46A^^n^n^ft?)nTV>5o 
[ 0 0 4 7 ] 

C co^ 1 n 7 F/-? 7 + > 1 1 6 \i.W[Mmmr^B^t^. m 1 V ij y^'S 9 ^IkXlW, 
2 U y 1 0 2 tD|^RM':{ftl&^ n§E?ft<D«ffi^tt^<SI$ LTt^^o 
[ 0 0 4 8 ] 
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$ /c, 2 a y \^ y ^ y I 2 0 ti Sff *i R ff^ 1^ t ff^ ^ tl > W, 1 v U > ^ 9 8 ^ W 

^2 y 0 y 9%. 1 0 2 ©^s^fsjt LTi^So iotL^. luie^ 1 ^ u >^"S 9 8 Rrsm 

[ 0 0 4 9 ] 

- 7a . fij E ^ 2 D 7 F 7 ^ > 1 2 0 ^ » ty i; 3 - ffl W S Pt £ 1^ 1 l 8a. 1 I 
Sb^-ilSlttnTl^^o CCDSJ^Pt£gPtfl 1 8a. 1 1 8bA^g«^nSfl«p(i. ^ 

i&t>"^2;?3A-gptf9 4. ^ Q (D>Anm^Lf^Qt ^^mm^ m^^^t) t'mmL. m 

[ 0 0 5 0 ] 

18a. 118bte:tI}gLTt^$n5ilfttC,||lSa'^23^|#?Lll2. 114(751^ 

jsl If ii ^" 1 R t>' l^i 2 e X H y n 7 K 2 0 a , 2 0 b ^ jsi if)' i: <;) iiy m m SiJ AHii ^ ? ni. 

7 F 2 0 a . 2 0 b ^«|ii:^[plC?4i -3 TAjft tfit S-tt 5 C ii A^T' t 5 Hu,fE 
SlRt;^2eXF:/a7F20a. 20b(D|5^ii|^S^#5i:i:A^T't5. 
[ 0 0 5 1 ] 

S/c. l^^iJA^'tt ^nfcai^^^gP*^ l l S a , l l 8 b t J; ^ l U 9 

8St/^2i/U:/^'li02«rtgplc^ai3A>p,«li^^A^lxr5Ci:^ll±-r5ci:A< 
Tt5i:±ttc. mmm\Z X mi^m^mU \ l Sa. l l 8b<D|IB^\t.5rrR]±$-^5C 
t T t ^ 0 20 
[ 0 0 5 2 ] 

- . m\ 7. F > o 7 F 2 0 a t jit L T ^ 1 A - 9 4 b ^'UP tc ^ ai L T I' 
fi L fcl^., Xti. 35 2 k'X F > n 7 F 2 0 b *^^fit L 2 A /^-iiPl? 9 6 A> f, 5^ ifPt ^ 
mtT^ML/illt. Sl&r;B2l^XF>D7F20a. 20btD^)SffitcBi^^AM^ 

^r^ilirA'ifeSo ^(Dtli^lCfcl^Tt. ^l&a"^;2t°XF>n7F20a. 20b 
S y ^ 1 & y" ^ 2 ;?3 - 9 4 . 9 6 g|5 1 ^ fit T § C t j; D . fy IS ^ 1 [Si (C S g 
r S J; ^ JS ?> n /c ^" X F - ;l/ 1 2 2 tc J: -3 T 1)11 ,ia ^ li [fii t * LtcmM ft £ $ 

n. mtim^miS'W, i ^>'j y^^"^ 9 8 2 '>u 1 0 2 cDrtSPtciiAt § c 

Plih-r S C A^T' 1 5„ 

[ 0 0 5 3 ] 30 

^ P. t . 7 7 -> :i 4 6 . m 1 y ^ 2 3^ It ?L 1 1 2 , 1 1 4 l> T . S 1 & ^ 2 
lfXF>n-y F2 0 a. 2 0 b>&|||^73fplt?'aoTtfitefclc5^Ltl^§o 
[ 0 0 5 4 ] 

rft fJ± »; E ?S ^ 46 E rft ^ tir^ 3 4 (Drt«*Pic?ct^$n/i«Mi:-r5o 
[ 0 0 5 5 ] 

il/T^L^t^'ftilS^&f^^ LT4-t>7°)IJiiit)ltP 1 2 « fi>l il£ 15 ®1 2 4 ^ |n||ii !< ilil) ^ -y- § , fuj 
lElHlfSIBijig 2 4 cDffiilf^fflTtCigilfai 2 6 A^lHligL. lu f S SS ifi f Hi 2 6 SIS $ n @ Ik 
-> -V 7 F 3 8 - ft W l"l -r 5 o 40 
[ 0 0 5 6 ] 

=tLX. mi E 0 fE V 7 F 3 8 + - M 5 8 ^ /]• L T K ^ ? n /c ■> U > ^" 7' D 7 ^ 6 
0 t!)'^ - ft 6^ li: 0 Ie L . i; i/ U > ^" 7' o 7 ^ 6 0 © ?L gl5 4 4 (C ^ ffi g ffi t IS n 4"° > 7° 
exF^64A<lHl|Si>A'7F38>&E^''L^^:LTlHlte•rS^^^t, Buie>-K>':/l^XF>64 
(D^ffigpe 8A^MillgPt^8 OlCtJttSfS^gPS 60^«ji8 4|^le{S^?n/c«cisT'. m 
|Sd^yyh°XF>6 4*^xy'J>y7 20^^:*j{cj;oTllliS;^iP] (^EPA. B;^f^G) lii 
?{) o T ^ fit T § o 
[ 0 0 5 7 ] 

^©li. jK>7'lfXF>6 4i?LgM4iili:<J:oTW^?n5^7 4{i:{i. EfflA^Jttfi 
?nTV^5/ci6. lulBjJ<>yexF>6 4 A^iiiSgPtf 8 0 j; 5 ff Ef'f ffl T fi X > F 50 
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7° U - h 3 2 f ij ( ^ EP B :^ In] ) ^TWi^JZ^iiLltcn. m 4-° > y t° X h > 6 4 (D X 
y ¥ZfU-V 3 2 iJ ^ CD ^ fF ffl T ^ 7 4 (D ft g|5 tC ?c « ? tl T fc E ffl E ffl ?L 6 6 ^ 
/>LT^ 1 j5KftjiSS 5 A ^t^&^ n^o 
[ 0 0 5 8 ] 

S /c , Jg )tt IC . 4-° > 7° k° 7 h > 6 4 7 > ^' 7 2 (D 51 « f1: ffl T tC 1 t >t° > y ffl 
,|g K SM 2 ( 5^ EP A :^ fS] ) T- $> § J: ,'5 S T- g fi L /c 1^ . 15 IE 4-° > ^ t° X h > 6 4 © 4"° 
^yffllgiia^ 1 2 iJ^(D'^M4itfflTtcEr4?L 6 6 >&M.T^ 7 4 O gMc E ?4 ® A ? n 
5. 

[ 0 0 5 9 ] 

^ ftl (<: . .t° > :^ t° X b > 6 4 X > F 7° U - b 3 2 ic ff^ IS ? n S ^ Ujfi ii SS 5 4 t 10 
fS] T ^ lie L /c Pg , HU IE 4^ > y X h > 6 4 M K g|5 ^^ 8 0 j; § ff E ft ffl T 
1^ t X > F y U - b 3 2 fiiij ( ^ ffl B [R] ) T- ^ ^ T ^ ^li^. S T' ^ fi b T '-f^ 7 4 to (fP ic ?t tj'i 
?nrc E?ft%E?4?L66j;Dl4tii-r5o f/i, sy|E4^>:^lf7.F>64*^S2Sltf*aSS5 
6 t I6] T S l« IC t b ^ . 4-; > ^ e X F y 6 4 AUi t 4< y y m K il I'Bl 2 W ( 5^ EP 
AT^^i]) Tfe§±5E.>3ST^^fiZbT^7 4(DrtgPtCE?ftfL6 6j:i3Erft^'»A,-r§. 
b-tb. 4^ > 7° e X F y 6 4 (i , |nj IS -v 7 F 3 8 03 'IS ft )IJ T IC 'PS ^1 TS' f^g rtJ o fc ^ f£ ^ 
^Ol-r^itlci'jg? 4£Drtg|3^E?ft£OiSX-Rtt±1^^0)ML^i;*^?,, mEmtii/ ^7 
FSS'&cf'utLTSISTS. 
[ 0 0 6 0 ] 

fLT. RttH#IST-S§4^>yifXF>6 4iCioTfiai?n/cEl*^ x^F^l^- 20 
F 3 2 tr ff^ fig ? n /i ^ 1 f* a SfS 5 4 ^ ^ L T ^ 1 * - 9 4 & i/ U > ^ n - 7* 

©rt&P'v t n^. ^ 1 y 9 8 tcfitiii&^n/cE)* t ck T e X F > 1 sa^'Ji-i 

2 9 Q ^ (^EPA;^(r]) 'xilJfE^n, ^nti:#oT^l&J>'^2tfXF>P 

7F2 0a. 2 0 b *^-ftWt^en A:^(pi'\i;tfi-rSo 

[ 0 0 6 1 ] 

mEtii&nic. y <) y ^'mm 2 2 icioif ^ ^ X h y \ 8, R o' 2 b° x f 

> n 7 F 2 0 a . 2 0 b ^ 4"° > ^ 1« 1 6 ( ^ EP B ^ ) 1 1 ^ ti: ^ if ^ . 0 K 
ffii)j!l2 4tc«|&$n5t}SitOlitt*i^fe$-y:5J:tlciD, tulSlllitolgitl!i2 4 03Sgi) 
$i!i2 6 tm^-^ titc^^iy \ 7 F 3 8*'fSufBi:{ijS:^(^ti:-f*WlClH]|5-rSc ^(Dfzlsb. 30 
4^ 1 6 03 -> U > P 7 ^ 6 0 ?b^'@K>' ^ 7 F 3 8 ^fr L TtulE t «S (Pile 

0 f5 L , 4-° > y h° X F > 6 4 '^{iltffl T t ^ 1 ?5Sf*lES 5 4 * j>L r ^ 1 ■> 'J > 9 
8 cDE?[iiA^i»A ^ n 2. i: ft t<: , WS^t'yf^T. F > 6 4 « t Ifi ft ffl T t ^ 2 ?^if*ffiSS 5 6 

[ 0 0 6 2 ] 

^LT, x>Fyb-F3 2tffM^nS^2r^f*ififS5 6-\^iiy:ai^nfcEntlA''\ Hu 
fS'> U >^5f^a-7 9 2 (C ff^fig^ 2 iiSS 1 0 4 LT^> U > 2 2 (D^ 2 

U 1 0 2 « ffP^ ^ tit|g ^ gifgg^ 2 IJ 1 0 2 « 1*1 ff|5 (D E ± W- S 

„ ^ O 1^ , ^ 1 ■> U > 5^"^ 9 8 (D gp t a| X $ n T E ?fi *^ 4? > ^ « « 1 6 <D *° > 7° 
eXFy64ti:iS'!5AftfflTt^lji!Sl 00%/rbTgfai^n. mi??itf*JtBSS5 4«: 40 
/rbTE?i6?t«S3 4'\(Ortg|3'\i:^So 
[ 0 0 6 3 ] 

^ OIS^. ^ 2 -> U > 1 0 2 cOrtsP-xh ffil^S n^Erfi^ff EftfflTlil U >^"fil 
ji22o;i^XF>l 8tfmi*/^-g|5tt94il (^EPB:^(p]) 'xiltfiL^ fiildl^XF> 

1 8(D^fiftffiTt^lRt>"^2lfXF>P<vF20 a. 20 b^t-ftWtil^HlBTbl^^ 
1 1 fu t S o 

[ 0 0 6 4 ] 

^lXti^2ti°XF>'P7F20a. 20b^frtTt°XF>18t<:^'^gpj;Dt 

fsfA^^ l:/;±i^^col^Tl^B;J■r ^jxt±\ t!x f > i 8 2 ;*j/^-,ii5t^ 9 e w (^en 

A:^(b]) K(p^*^^TSGLTl^-5l?^lC. ^2lfXF>a7 F2 0 h ic-fi L X yikW B 1] \hHC 50 
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[ 0 0 6 5 ] 

^ (D ^ . Blj IE [Hi K t <W tS i: T (i i) <^ 8 0 © M ft .S 'J^ ? < -5. 73 [nJ t fi ii] ai5 8 
0 S t/ 1 K U - 8 8 0 il) f ^ „ ^to^tcisb. M i) gp 8 0 14 ft S 'J^ ? < c t 

tc j; o r t° > 7 ;^ h > 6 4 © lit :^ fq] [c ?a o ^ ffi fi M L . tu 12 > ^ «i i 6 

j; §^ 1 U 9 8 '\«EE?4(D«|&l;g:ii^!.^$^§c ^-tlt^oT. tuiaexh>l 

[ 0 0 6 6 ] 

^(DlSm. MUl^MS OcDmilfta^lSi]?-iiTI£rftORi:tiia^ii'i>$-tt§CttCcki3 
, [lu.iBex h y 1 8 A'^tfi-r (mtJ) ^m:k-S-^xn-^t-^ if X h > 1 8 

MLTaii:?.ti^tc5^JriLTt°Xh>18, ^ \ Rtf^ 2 \£ X V y V y Y 2 0 a . 20b 
^ ttt S :^ ffi] o T 5S ^ E fit $ -a: § C i: T' t § „ 
[ 0 0 6 7 ] 

fpl 1^ T' £ ?) o 20 
[ 0 0 6 8 ] 

trc. 15 12 t a Jg W tc, tf X b > 1 8 {c ?t L T 3P J; 0 {51 ^ t ^ /)M>t ^ ^ n T 1/^ If 
^ imt'i i"i SI ) li , ?D' 1 ■> U > y 'i-^ 9 8 X ti 'ift' 2 >^ U > ^" 'f' i 0 2 (D I'f E ?tH ^ fft 
l&LTI/^5>t°>yijil 6<DiJ5A-(itti?ISl 4lC^LTlEl!|teMiSf*<ti;TI/^i&l>/c:46. 

[ 0 0 6 9 ] 

^ L T . mm^u H 0 n mm i'¥ m T yf }^ 7. h y 6 4 © iifi a fsi t -dTz^h iit 

t § /c i!) . tul2^t° > 7°«ffi 1 6 ic J; S l i/ U > 9 8 X (± ^ 2 U > ^'S l 0 2 

^{fiiiit^^tM^^t § t tttc, Bui2exh>i 8 A's^fi-r §^©gfi;^i imti) itm'j^t^ so 

>18. ^lRt5S2eXh>n-vK20a. 2 0 h ^mUl^l^K^ ■DXmmK^&i ^ 
[ 0 0 7 0 ] 

^ *5 . ^ - -> > 3 6 (D IS it P. ti /c |tl i] gP 8 0 iS II 7 8 3^ * t L T li f] 

L fc K . ,12 M Sfi itP 8 0 a *S W 7 8 /I- L T ii ^ n /c ii !l* U - 8 8 © 7 - A 8 
8 XV y f^^^U 8 9t*itt5Xh7^^ey8 9 bCD^tiSgPtC^gt^ililtCckO, 

iju,iEMi!i,''fl5tf 8 0 P>*§M©l!E*f^A^M3iiJ$n-5o 40 
[ 0 0 7 1 ] 

u ± ® J: 3 ic. m ^ o:,mmoDBmxii. ~ y y if 3 6 <d fHsi^Kmi^m i s =^ rr l x m 
i]@ at fiiigptf 8 0 ^isit . iGiaiiijgPi^ 8 0 t^-yy'^'3 6 ©naMciatt e. ni.i 

g Uv^- 8 8 t ^IISW 7 8 ^/l- LT-|$:6^tl,*S LTl/>?)o "T * , ->'J>^tl2 
2 IC t3 It S ^ 1 U > ^5^" S 9 8 X ^ 2 'J > 1 0 2 (D\H^<DEm(DEtiK Jii-DXm 

iigfc{cKitp>n/cMijtigp#8ocDiisf4ft)tA<^©i±tit^iMcji;i:Tgfttcts$n5o 

tcotcib. tutfiffiSAgPI^S 0 OMi)f^)flTtcffiJ#f'tP 8 6 tclSiSi'fP 6 8 AMS II ^ tl /c t° > ^ 
bfX h > 6 4 (7)t{ul*^^l?n> iu Ifi > 7 tf 7. h > 6 4 A> P. y^'Wtm 2 2 (Dl 1 
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is a cross section of the metal halide lamp with reflecting plate in the 
existing method of lighting. 

[Figure 5] 

shows a metal halide lamp with reflecting mirror that has been equipped with 
a cooling device that depends on the second form of execution of this invention, 

[Explanation of the symbols] 



1, 


9, 17 


metal halide lamp 


2, 


18 


reflecting plate 


3, 


19 


external lead wire 


4, 


20 


heat insulating film 


5, 


10 


nozzle 


6, 


11 


air blowing device 


1 , 


24 


lamp voltage monitoring moiety and signal calculating circuit 


8, 


25 


lamp driving circuit 


12 




fan rotation controller 


13 




lamp driving circuit 


14 




tool for voltage determination 


15 




radiation temperature meter 


21 




pipe 


22 




liquid cooling tool 


23 




circulation pump 



Figure 1 

1 metal halide lamp 

2 reflecting plate 

3 external lead wire 

4 heat insulating film 

5 nozzle 

6 air blowing device 

7 lamp voltage monitoring moiety and signal calculting circuit 

8 lamp driving circuit 

Figure 3 

tube wall 
temperature 
(° C) 



domain b 

domain c 

electric field E [V/mm] 



